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To provide students with accurate information about climate and energy science, educators
require scientifically and pedagogically robust teaching materials. This is especially
important for topics in which scientific understanding is rapidly evolving and for educators
who have not had formal training in climate science. To address this need, the CLEAN

Pathwayl . _),a Natlonal Sclence Digital Lbrary{ & = ) CLEAN offers online workshops focused on teaching climate and energy topics for undergraduate facult
project, is building and stewarding a collection of materials for teaching climate and energy We have instituted a multi-stage review process. The steps in this process include: P ” g . gy top g . y.
1. Identification of teaching materials Each workshops runs over 4 days with a blend of synchronous sessions and asynchronous work time.

been developed to vet classroom activities, lab demonstrations, visualizations, simulations Our team of CLEAN resource collectors searches educational websites to find existing digital teaching resources that are a) relevant to e IeLE aCtlvmes meAEsE presentatlonst LTI e Bt examples S Ve 3 eI 5 e t.h.e .
and more. We are looking to work with resource developers, in a peer review process, to CLEAN given the above defined framework of climate science, climate change, and energy awareness, b) of appropriate granularity, and c) CLEAN COIIECt'?n proven to be successful in t.h.e classroom, work time to de"elo!’ new classroom activities for
include their climate and energy educational resources in the CLEAN collection. for the appropriate grade level. We are evolving this process to include direct interactions with resource developers who will submit their teaching the science concepts, and opportunities to collaborate and network with other faculty.
resources to CLEAN for a peer-review. This will involved an iterative _
The CLEAN collection currently contains 330+ vetted climate and energy science process with authors much like a peer-reviewed journal. SLE:L\NSET‘{Z&’C’L'EAE{?Y'FQ’Y“ e the e st s et e

educational resources allghed with the AAAS Project 2961 Benchmarks for SC|enf:e Literacy. 2. Formal Triage/Vetting . usie Submiecion Pace o
The effort also includes guidance for teaching about climate and energy, professional | | | * Resource Collector Submission Page - L P These two online workshops were designed to
development opportunities for secondary teachers and undergraduate faculty, and a Any teaching resource that seems relevant to the collection, with a s i o = & "B help college science faculty strengthen their

: : : : : romising pedagogic design and seemingly solid science, is entered = . . .
mechanism for other programs to bring CLEAN resources into their web sites. . S £ J Results 51 - 60 of 1710 matches - - teaching of climate and energy topics by: " | Navigating Climate Complexities i the

in our online review tool for further consideration by the review S Slncasnd g ereness Bndersanding . buildi knowledee of cli d e Cn'i‘f.sﬂ“m A —
team. The CIUEStionS in our initial Vetting form address the relevance view Edit http://serc.carleton.edu/NAGTWorkshops/sedimentary/activities/14111.html AT S kR gy aduate faculty P uiiding content knowie ge orc Imate an cins voicior R 15, 2011 _

Sediments and the Global Carbon Cycle o jp . ]9. - find workshop presentation . - energy tOPiCS
~ J : , - . 5 A , of the resource to the collection (topic, type of educational sty e Acceped: o ot | ey s s  prfound fect on izt Encry i L . demonstratin g exemplary teaching materials
. - r "-_J — ‘ rJ [" ’ "-_) g / r (- r (q :4 j g r r - g ° . . . Resource PR S High Priority Sec?nd Round‘ Priority Re'view.redby Bl ! neor . : y con ! : = - . .
— J IIJ SJ R - :J .rJ \JF LI ‘rJ - ‘ro J J‘)J o J - J J‘) SJ materlal’ grade IEVEI) and ConCIUde Wlth d qualltatlve Collector Reviewers Assigned Scientist 1:;.:‘:\.;‘ ole in the CLEAN CO”eCthn

. L r-e CO m m e n d a ti O n Of t h e Ove ra I I q u a I ity Of t h e reSO u rce . Initial . - e . Cataloging 5 I No This workshop is for undergra.duate faculty who are interested in brlngm.gl energy-related {op!cs into their courses, or whq already teach . .
ceo://elzanziorg/claan/litzracy Annotations eesee Review Complete -Expert Not Accepted SEOPE citora S e e e collaborating with other faculty to develop

Unassigned Annotations Complete not contacted

3 . ReVI ews Complete Science Review Pending Review Needed e oo Oth;rfacu] ' les : neW Class room mate rial S

The CLEAN website offers background information and teaching tips for educators of General Reviews: Review criteria have been developed for activities, videos, visualizations, and demos/short investigations. These
include criteria for a) scientific accuracy, b) pedagogic effectiveness, and c) technical quality/ease of use. Two general reviews are

students in grades 6-16 for teaching climate and energy concepts. We follow a literacy- . : o . . . .
_ _ _ , _ - conducted for each resource, with the reviewers providing an overall assessment of high, medium, or low priority. Those with a
based approach, using the framework provided by the Climate Literacy Essential Principles combination of high and medium priority move on to the next round.

of Climate Science and Energy Awareness. For each of the principles, we summarize the _ | , e APy K~/ IS ANEW MOdEl emerged for teaching a principle of
. - ge : : : : Panel Review: Resources that pass the two rounds of general review are presented to a panel of four reviewers (educators and scientists) < oo —— climate literacy with an integrated suite of activities
relevant scientific concepts and provide a more detailed discussion of what makes the '

- _ : . during a review camp. This team of four specialists discusses each resource, based on the prior reviews, and makes the final decision about  Faculty networking and collaboration was fostered
topic important, and Why it can be Cha"englng to teach. We offer suggestions for grade' inclusion in the CLEAN collection. — across the science disciplines.

level specific teaching strategies and links to relevant teaching and reference materials. : : . . . L . L . Concept sketching activity drawn on Example of an activit Screen casts of workshop
P & & & Expert Science Review: Climate and energy science encompasses a very wide range of disciplines, exceeding the scientific expertise of the the Elluminate whiteboard. Farticipants — Upcoming YVorkshops Pij;‘;“u"cjd°ata2hicv'vﬂr’kshop presentations, such as this one

; g . . sketched the sources of energy that . from Richard Alley’s keynote are
CLEAN team. Therefore, an expert science review is conducted for resources that pass the panel review. feed into their electrical outlets. Communlcatmg Climate Change - April 2 -11, 2012 available on the web site.

Interactions within the Climate System - May 7-16, 2012

We have desighed a rigorous and transparent peer-review process for the CLEAN collection. A peer-review process is

desirable for curriculum developer as well as collection builder to ensure quality of the collection, and its J'”i: arac EJ Je Q”j]” o \J\j Qrk;h Qp; 'fgr L r)“ -
implementation is non-trivial. Our experiences provide general guidelines that can be used to judge the quality of

digital teaching materials across disciplines. nieo://elzanziorg/elzan/community/wWorksnoos

science appropriate for grades 6-16. Review criteria and a rigorous review process have

Understanding Navigating Climate Co
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* 12 new activities were completed and peer-reviewed = E = M [ R e
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Navigating Climate Complexities in the Classroom
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Comments from all reviewers, along with teaching tips, are compiled in annotations (notes to the user) that are included when cataloging
the resource in the collection. Resources that include cutting edge science are flagged. They will be re-reviewed as science evolves.

CLEAN . . .
Teaching Esse”tia/ Princip/e 5.' . - T:g? ing Climate & The Pflﬂ(.'/p./e fOf Tea(_'/llﬂg Eﬂefgy
Our understanding of the climate system — * Principle 1 Awareness.

Rui:)nr%rt?gfldszna?gs?,har?(?srizv;;ilci)nngs.’ - vy n\ E::Ep;, E:'r[:ﬁ fﬂ?gfnointgeh{.?.Lg.?fsngert%yailrllowf * oo L T 4. cataloging and alignment With benChmarkS/StandardS[gUidennes

us to take actions to conserve, prepare,

, O J

Jump dO\-N'n to Ti;—\ilih\r'\--]‘-.‘"J‘I-[h th\%. principle | Find acmultl-':f. E::EEI e% and make Informed energy Ch0|CeS. : . "-;: - g o F"-". '-' ‘.. T : : : : : : : | ' ' ;, ”v_‘ e 5 o J N r o (‘" r \ 'f‘_) \\ v 'f‘_) r‘ ( \ \‘/ - ) (‘
Teaching this princple is supported by five key W N " T e | 1o down o Tarhing i sl | i i g e The CLEAN team developed a set of terms ("vocabularies") that define the topics of climate science, climate ' nieratilive vweoinar IVWWED!

E:ql::if::f:::zi a. The components and processes of Earth's dimate system are subject to : L i w y Igﬁggg:g_energy awareness can be supported by six - / \ h . . . . . . .
J . i g gl ] uiz :
it | o b soss igaess s .| 7, . 78 SO change, and energy awareness. CLEAN resources are aligned with the Climate Literacy Essential Principles of
Communit % "

systematic study.

Community
» Show caption bout CLEAR » There are S more fundamental concepts. See them all...

77 TN A | Climate Science at the concept level as well as with Energy Awareness principles. The CLEAN collection is also ‘ o neeo://cleanat.org/cornrmnunity/weaoinars
;@ I R L AR ' S aligned with the Benchmarks for Science Literacy (AAAS Project 2061). CLEAN Selected resources are ey et CLEAN offers monthly interactive 2-hour webinars for middle and high school educators. Each webinar focuses on

activ Iy pu bI h ng [maeresearche IIy II agree that h uran activitie altering t h Imate e nec:gztip'c;' Energyl;anlnherent r""nf hroughout ° ° . ° . . . .
i the universe and the Earth system. Humans use rorm various
o eﬁn e .'f;ab'( hd h| r&‘fD thf;f,l?ﬁffnan n[h'i?ﬁ,’p,—.?ﬂ@:.m).Esse:ﬁ;m Sources, and there are snuironmental. pircal dgy R 0 cotion CatalogEd into the collection by tagglng with the VocabUIarleS, climate and energy prInCIples, benChmarkS,

S R e e e o+ : : . _ _ _ _ _ one of the Climate Literacy Essential Principles (CLEP). Webinar presenters explore misconceptions that exist
o e s e o o et o = ' and including comments from all of our reviewers. Resources will also be aligned with the National Science CLEAN . Lepe :
. . : . L around the content, present the scientific background, and suggest how to teach the content of the respective
Two examples of “Teaching Climate and Energy” Pages on the CLEAN Website (cleanet.org). Education Standards and the NAAEE Excellence in Environmental Education Guidelines. .. : . . : .. . .
Logo provided to CLEAN principle from an educator perspective. Participants discuss, in interactive breakout sessions, how the CLEAN

o [T . | \ selected resources collection can support them in their teaching. Presenters are scientists and educators with an expertise in the
— gl '_)r) [ /J 'JJJJ | respective topics covered.

u/elazin /| Jseracv/:oncaus mnzos. el

- ' examples of lopics Covered in iVWebinars
To help educators explore how climate and energy topics can be organized into a logical scope - E— E— * Overview of Climate Literacy Essential Principle or Energy

and sequence, we present the CLEAN collection in a tool that visually connects CLEAN resources Would visitors to your website CLEAN Search the CLEAN collection CI_EAI\! CI_EAN Awareness principle that is the focus of the iWebinar “necinecs | CLEAN Interactive Webinars for Secondary Level Educators:

with relevant benchmarks from the AAAS Project 2061 Benchmarks for Science Literacy. These benefit from direct access to a RENESS Ne from your website by typing in — * Big ideas and student misconceptions iy | September 19, 2011
. . . carbon dioxide carbon dioxide o o o o o . C'\r'h;r‘,e r\ ]
concept maps can also be used to plan lessons around climate science and energy awareness. collection of climate and energy Find a Resource //the CLEAN Widget search box * Discussion of effective strategies for teaching these ideas Earth's Climate System T - e sun s the brimary Source of Energy for

Int tive Wehinar: ' 1
1-2 OF 87 ITEMS IS b Earth's Climate System

relatEd teaCh|ng materla|S SESES | Results provide resource title ’ Idelr;tlﬁcatlo;:: of SdedIECtEd ;eaChlng resources from CLEAN é:ieréfr.i‘“rig‘"e ™" | Content Focus: Earth's Energy Balance
. . . . . . ! CcO ECtIOn that a ress the to IC IIEFZE :D:\re inar: amara Shapiro Ledley, , Cambridge,
Accessing the concept maps in rigorously reviewed by scientists author and brief description. P : B::r,pc.RELs,dmeveTrii (; ct.)d?i ::I:t\xlder
the CLEAN CO”eCUOn |S easy and pra C'l_'|C|ng educato rS? I HHRBREGE EE S HE Click “More Info” for IOnger \ Z?Ji:/:.gsur::\'fvtshteh?m::)sry'(z:ling 2 () J J 20 J J v /.A__)J_rj arf _’(‘] 23 cLean-tewenglang | Jeft Lockwood, TERC, Cambridge, MA

ATE LITERACY & ENERGY AWARENESS NETWORK

CLN
- - - About CLEAN
atmospheric carbon dioxide... ¢ A {Quicktime MP4 Video 229.1MB Oct12 11}

Concept Map Centered on The Earth-6 (High 9-12) d i 1 - _ ) )
Click on each box to view resources for teaching this benchmark as well as the National Science Education Standards that are aligned with L4 L] : : esc rl ptl O n * > ————— RO_BER_T A ROHBE ) Se pt 19) 20 1 1 ] E n e rgy Ba | a n Ce) C LE P#l Interactive Webinar goal
the benchmark. This map helps you explore the connection between different learning objectives, which in turn link to CLEAN W It h t h e C LEAN WI d et O u Ca n ; {' /ThIS hgure' the famous Keelmg ) ) L ) ) ) ,
- S ; u W i
(Benchmark 48-Hs) Curve, shows the history of . . To highlight the big ideas in understanding energy balance in the Earth's
' erer—— s vy purs u..ugw . .5 gy AAAS Benchmarks for Science 5b : 2 T oty (s d d . h | atmospheric carbon dioxide Oct 19, 20 1 1 . CO m p I ex I nte I'a Ctl on S, C LE P #2 cimate system and identify resources from the CLEAN collection that
: : e " hay ods Literacy (see detai 5;1 b d t C LEAN R . ! ' ; ; teachers can use to teach these ideas
meal Ceaal R T — embed access to s ke S 8 In‘additionito the longer e e o e Nov 15, 2011: Life on Earth, CLEP #3
one, or it may take a equilibrium in Nations put aiso eads ; ; ; Othe mater als add essing Sb ‘ y i . . . : ) relivi e OV I e On a r Time - 4-6 pm Pacific | 5-7 pm Mountain | 6-8 pm Central | 7-9 pm
adin ecosystems. rapid depleti for Science Lg:erac\,r illustrate . . ' d escrl ptl O n resu It p rOV| d eS This curve is an essential piece p p p P
connections between concepts as - 72 (e detalin I I tl f d tI s \ ) e T e T Eastern
el a2 how conceprs buld upon one coliection or resources airectly : increased greenhouse gases tht Dec 15, 2011: Climate Varies over Time and Space, CLEP #4

e activities that fall within Other materials addressing 7a . . 2 . Iink to fu” Catalo reco rd_ [ — i—" T cause recent increases in global
i cpe Souces e into your website. e 2 e temperatures. Jan 19, 2012: Our understanding is improved through observations, theoretical studies, and modeling, CLEP #5

—
Explore concept maps:

i , _ , Atmospheric Carbon Dioxide —~ Feb 16, 2012: Human activities are impacting the climate system, CLEP #6

et i (idale 68) ot The CLEAN widget is a simple - : Cli | |

carn more about CLEAN oo e o i el 1 _ . : Robert A. Rohde, (from published NOAA data) Catalog record: Mar 15, 2012: Climate change will have consequences for the Earth system and human lives, CLEP #7
plece Of Javascrlpt COde that A set of essential principles T This figure, the famous Keeling Curve, shows the history of atmospheric carbon dioxide teaCh|ng l'IpS, Apr 17, 2012: HumanS Can take aCﬁon tO reduce Cllmate Change and ItS |mpaCtS, CLEP GUlding PrlnC|p|e

frame the key science and Nanomhdc Ciibin Olosdd I concentrations as directly measured at Mauna Loa, Hawaii. This curve is an essential piece of

SerEEmEot o e o (e Conem ot MEs & eing (e From each Teaching From the CLEAN presents a self contained search S s [T 1 [ | e that shon i ncreased areaniouss gssestat asse recer pcrsasss i ok reviewers May 15, 2012: Being aware of the role of energy in the Earth system and human society allows us to take action

Chmate related Concepts for the hlgh SChOOI C||mate and Energy descrlptlon Of eaCh Of the CLEAN CO”ECﬁOn Of Climate :ﬂ,ﬁ::ct,nzz.m form e _ __H Comments’ rEIevant tO Conserve, prepare, and make InfOFmEd energy ChOICES, Energy AwareneSS
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